Structure-function relationship of recombinant follicle stimulating hormone (Puregon).
After separation by means of preparative isoelectrofocusing, the isohormones of a Chinese hamster ovary (CHO)-derived recombinant follicle stimulating hormone (rFSH, Puregon) were characterized with respect to structural and functional features. A carbohydrate analysis revealed that rFSH isohormones with a low isoelectric point (pl) have a high sialic acid/galactose ratio and are rich in tri- and tetra-antennary N-linked carbohydrate chains in comparison with the high pl isohormones. The relative basic isohormones exhibit receptor binding activity and intrinsic bioactivity 2-3-fold higher than the relative acidic isohormones. However, due to their lower clearance rate these acidic isohormones displayed a 20-fold higher in-vivo bioactivity in the rat. A comparison of the isohormone profile of rFSH and urinary FSH (Metrodin) revealed that rFSH contains about 2-fold more basic isohormones with pl > or = 4.7 and 2-fold less acidic isohormones with pl < 4.1. In-vitro studies showed that the receptor binding affinity and intrinsic bioactivity of both FSH preparations are similar. Also the in-vivo efficacy and the pharmacokinetic behaviour of rFSH and urinary FSH in the rat were similar, which is not surprising since both preparations were compared in terms of in-vivo bioactivity calibrated in the rat Steelman-Pohley assay. However, in dogs the bioavailability of rFSH was lower than that of urinary FSH, which is in agreement with the higher percentage of relative basic isohormones in rFSH. This suggests that the pharmacokinetic behaviour of FSH in rats and dogs is different, which is supported by the much longer elimination half-life of rFSH and urinary FSH in dogs (27.9 and 30.4 h respectively) compared with rats (11.4 and 10.4 h respectively) for rFSH and urinary FSH respectively. The observed differences in pharmacokinetic behaviour in dogs and rats indicate that the rat Steelman-Pohley assay might not be a valid model for the prediction of the FSH bioactivity in species other than rat.